This paper examines sorting into interracial friendships at selective universities. We show significant friendship segregation, particularly for blacks. Indeed, black friendships are no more diverse in college than in high school despite the colleges blacks attend having substantially smaller black populations. We show that part of the reason for the segregation patterns is large differences in academic background coupled with students being more likely to form friendships with those of similar academic backgrounds. Within a school, stronger academic backgrounds make interracial friendships with blacks less likely and friendships with Asians more likely. These results suggest that affirmative action admission policies at selective universities which drive a wedge between the academic characteristics of different racial groups may result in increased within school segregation.
Introduction
The use of racial preferences in college and university admissions has been one of the most fiercely debated issues in higher education in the last decade. While voters in a small but growing number of states have mandated that admission policies no longer consider race, in the 2003 landmark case Grutter vs. Bollinger the U.S. Supreme Court upheld the constitutionality of the affirmative action admissions policy used by the University of Michigan Law School. This past fall, the Supreme Court heard a similar case in Fisher vs. University of Texas, again raising the possibility that race-conscious admissions may no longer be permitted in higher education.
One of the justifications given for racial preferences in admissions is that such policies positively affect all students at the university. Since these policies are employed at only the most selective colleges, their effect on targeted minority students has not been to increase overall attendance rates, but rather to influence the schools attended by these students (Kane, 1998 , Arcidiacono, 2005 . Nonetheless, in addition to the direct benefit of allowing those targeted by racial preferences to attend more selective institutions, non-targeted groups may benefit indirectly from increased diversity on university campuses. The benefit derived from student diversity, however, will likely not merely depend on the racial composition of the student body, but also the frequency and intensity of social interaction and friendship among students of different races.
The goal of this paper is to investigate friendship formation within and across races in the context of selective universities. In particular, we are interested in the importance of similarity in academic background in interracial friendship formation. If similarity in academic background is an important determinant of friendship formation-particularly among those of different races or ethnicities-then one of the potential costs of affirmative action may be to lower the rate of interracial friendships through driving a wedge between the academic characteristics of different racial and ethnic groups. 1 To be clear, adding more under-represented minorities at a highly selective school through the use of affirmative action may increase the number of interracial friendships at that school. However, since affirmative action policies primarily affects the intensive margin (where minorities attend college), not the extensive margin (whether minorities attend college), more interracial interaction at the highly selective school may come at the expense of even more interracial interaction at less-selective schools. 2 To examine the determinants of interracial friendships, we utilize detailed data from two sources:
the National Longitudinal Survey of Freshman (NLSF), and the Campus Life and Learning Project (CLL). The NLSF allows us to look at the composition of freshmen year friends at a set of selective schools. The CLL focuses on just one school, Duke University, but has the advantage of being able to look at friendship composition over time as well as administrative data on admissions officers' rankings. Both data sets also contain information on friendship composition in high school as well as measures high school diversity.
We document significant patterns of racial segregation in friendships, both cross-sectionally and 1 The concern that affirmative action may reduce overall interracial friendships despite increasing interracial friendships at top schools was raised by Arcidiacono et al. (2011) . Using the same data as Bowen and Bok (1998), they show that, within a school, higher white SAT scores were associated with higher probabilities of knowing two or more Asians well and lower probabilities of knowing two or more blacks well.
2 Arcidiacono et al. 2011 show that the relationship between college quality and share black is U-shaped: the most diverse colleges are the least-selective and most-selective schools. Similarly, Arcidiacono et al. 2013 show that before racial preferences were banned in California the three UC campuses with the highest share of under-represented minorities were the two most selective (UC Berkelely and UCLA) and the least selective (UC Riverside).
over time. 3 This is particularly true for blacks where on average their share of friends who are of another race is no higher in college than in high school despite their colleges having a much smaller share of black students than their high schools. However, the extent of interracial friendships, both before and during college, vary significantly depending on academic preparedness. The percentage of black friendships that are same-race is lower for those with SAT that are relatively low given the college they attend. Ordered probit estimates of the number of friends of different races show that, within a college, increasing one's own academic preparation makes inter-racial friendships with blacks less likely while increasing friendships with whites and Asians.
The multiple waves of friendship reporting in the CLL dataset tell a story of substantial racial isolation among blacks that slightly increases over time. 4 Despite only comprising eight percent of the Duke student body, Black students report on average that 68% of their friends are black during their freshman year, a number which increases to 72 percent in their senior year. Ordered probit results again suggest that friendships with other races are more likely to occur the more similar one's academic preparation is to those of other races.
Taken as a whole, our results suggest that similarity in academic background is an important determinant of interracial friendship formation. That black friendships are no more diverse in college than in high school, despite blacks being substantially less-represented in their colleges, points to a potential cost of affirmative action. Namely, by introducing a mismatch between academic backgrounds of different groups, interaction between these groups is discouraged.
The rest of the paper proceeds as follows. Section 2 describes our two data sets and lays out the patterns of racial segregation. Section 3 discusses our estimation methods. Section 4 present our estimates, quantifying the importance of the similarity in academic background in interracial friendship formation. Section 5 concludes. roommate selection (Foster 2005) . In addition to race, students may also interact on the basis of academic background or ability (Arcidiacono, et al., 2011; Foster, 2005; Mayer and Puller, 2008 ). 4 Camargo et al. (2010) is one of the few studies that analyzes the dynamics of friendship in college. Using data on students at Berea College, they find that whites randomly assigned to a black roommate were more likely to have other black friends as upperclassmen.
Data
In this section we describe our two data sets and present descriptive evidence on racial segregation.
We pay particular attention to how academic background is correlated with interracial friendships as well as how the diversity of one's friends changes over time.
National Longitudinal Survey of Freshman
NLSF follows a cohort of first-time freshman students at selective colleges and universities through their college careers. Equal numbers of whites, blacks, Hispanics, and Asians were sampled at each of the 28 participating schools 5 . In total, 4573 students were surveyed. The baseline survey was administered in the fall of 1999, and compiles detailed information about students neighborhood, family, friendship, and educational environments before entering college. Follow-up surveys were administered each spring from 2000 through 2003, when most respondents were finishing their freshmen, sophomore, and junior years. The respective response rates for these waves were 96%, 90%, and 84%. Additional information in terms of academic preparation (e.g. SAT scores) and college social experiences (e.g. friendship) is provided in these follow up surveys. Hispanics at the included set of schools tend to have less-educated and poorer parents than their white and Asian counterparts. As a whole, though, students at these schools are fairly advantaged compared to national averages. Even for black students, 39% report family incomes above $75,000.
NLSF provides rich information about friendship composition before and during one's college experience. In this regard, surveyed students were asked to report up to ten friends and their races. than first years grades for blacks and Hispanics.
Patterns of inter-racial friendships are given in Table 2 , which displays the share of friendships that each racial/ethnic group reports having with each of the other groups. Panel A gives friendships in college as reported in Wave 2 of the survey. All groups show own-race preferences, as each group's share of own-race friends is significantly higher than their group's share of the student population of their school. Blacks, however, are particularly segregated. While blacks attend colleges that are on average 7 percent black, the share of their friends who are black is 58 percent. 6 Panel B of Table 2 reports the corresponding friendship shares when the student was a senior in high school as well as the share of students of each race/ethnicity at their high school. What is remarkable is that, for blacks, the share of own-race friends in high school is the same or slightly lower than their share of own-race friends in college. This occurs despite the fact that the fraction of black students at the typical black respondent's high school is almost five times the fraction of black students at the colleges they attend (34% versus 7%). Asians also report the same share of own-race friends both in high school and college, though the high schools Asians attend have only a slightly higher percentage Asian than the colleges they attend (17% versus 14%). On the other hand, both Hispanics and whites report higher rates of inter-racial friendships in college than in high school, even though their high schools have a higher percentage of black students than their colleges.
Given that blacks are much more segregated in college than other groups and given their share of inter-racial friendships does not rise in college, we next look to see if this correlates with the large differences in SAT scores between blacks and other groups. If students form friendships with students of similar levels of academic preparation, then this could lead to racial segregation. Table 3 It is important to note that the while the survey question refers to friends met since attending college, the friends reported may not necessarily be students.
scores.
While the results above may make it appear as though there is sorting into friendships by SAT score, similar patterns are also observed in the senior year of high school, as shown in Panel B of Table   3 . Students with SAT scores below the mean were also more likely to have a greater share of black or Hispanic friends in high school. Asians with SAT scores above the mean were also more likely to have a greater share of Asian friends in high school. Later in this paper we will attempt to separate the importance of SAT scores and the racial makeup of past friendships in determining interracial friendships in college. Next, however, we use richer survey data to investigate the dynamics of racial composition of friends throughout college at a particular elite university.
Campus Life and Learning Survey
The cohorts, respectively, all black and Latino students, and about two thirds of Asian students in each cohort 7 . Each cohort was surveyed via mail in the summer before initial enrollment at the university, where 78 percent of the sample (n = 1185) completed the pre-college mail questionnaire. In the spring semester of the freshman, sophomore and senior years, each cohort was again surveyed by mail. Response rates declined somewhat in the years following enrollment: in the first year of college 71% of students responded to the survey; in the second year 65% and in the third year 59%.
The pre-college survey provides detailed information of the students' social and family background, prior school experiences, and social networks. In particular, students were asked about their friends before coming to Duke and during their college years. More specifically, the pre-college questionnaire asked students to list up to five friends and to provide information about their race, age and gender. In the follow up surveys, students were asked to report up to eight friends and to indicate which friends were Duke students. 8 Hence, even though up to eight friends could be listed, 7 The database also includes about one third of Bi/Multiracial students, but we are not making use of these observations given that it is difficult to determine the exact racial characteristics of this subgroup. 8 The background for the friendship questions were "Other than your family members, think about your closest friends and most important people in your life." 
Share of friends before college refers to high school senior year friends. Share of friends during college refers to freshmen year friends since college began.
the average number of Duke friends listed is less than half that number. Our analysis focuses on Duke friends.
Finally, in addition to the information provided by the surveys, the CLL database provides access to students confidential records. These records include complete college transcripts, major selection, graduation outcomes, test scores and Duke Admission's rankings. These private Duke rankings covered the academic achievements of the student, the curriculum of the high school, a review of the application essay, their personal qualities, and letters of recommendations. The admissions office scored an applicant on each category using a scale of 1 to 5, with 5 being the highest. Multiple reviewers were used and the final score was an average across reviewers.
Descriptive statistics by race are shown in Table 4 . The patterns are similar to those in the NLSF. Namely, black and Hispanic students come from lower income families, with less educated parents and lower entering credentials (i.e. SAT and Admission Officers rankings) than Asians and whites. The average SAT score for blacks (Hispanics) was 148 (73) points below that of whites.
These differences are striking given that the standard deviation of white SAT scores is 102 points.
Given that Hispanics fall almost exactly halfway between blacks and whites, the extent of affirmative action in admissions is likely stronger for blacks than Hispanics. As with the NLSF, a serious gender imbalance exists in the black student population, where over two-thirds of blacks students at Duke are female. Table 5 shows friendship patterns over time, where only those who responded to all surveys are included in the sample. 9 As with the NLSF, all racial groups display own-race preferences, with the strongest own-race preferences exhibited among blacks. For example, black students represent 8 percent of the Duke student population, however their share of own-race friends ranges from 68 to 72 percent between their freshman and senior years in college. Even more striking, Table 5 shows that black students have a higher percentage of black friends in college than they did in high school. 10 Note that this is not true for any other racial/ethic groups: all other groups have a lower share of own-race friends in their freshmen year of college than they did in high school.
We next investigate homophily by academic preparedness. Given the relatively small sample sizes, we compare friendships patterns for those above and below their group's median SAT score.
9 Results were similar if we did not condition on responding to every survey. 10 Recall that the shares were virtually identical in the NLSF. One may be concerned that the reason for the difference here is that we focus on Duke friends only. In particular, friends of black Duke students who are not Duke students may be more diverse. This is not the case, however, as same-race preferences for blacks are even higher among non-Duke friends.
Results are given in Table 6 In summary, both the NLSF and CLL data show significant patterns of own-race preferences.
Further, there is little evidence that blacks have more diverse friends in college than they did in high school. Indeed, the CLL data suggests the opposite. Finally, there is some evidence that similarity in academic backgrounds may be playing a role in these patterns. Namely, more integration appears to be occurring for blacks when they have higher SAT scores, with some evidence that this is also occurring for Hispanics.
Empirical Approach
In our empirical approach, we aim to disentangle similarity in characteristics from tastes for friendships with individuals of certain races/ethnicities. The two data sets we use offer different advantages and disadvantages which in turn affect our specifications. However, in both cases we model the number of friends individual i at school j has of race r, N irj , using an ordered choice framework. Our specification of the latent index, N * irj , then depends on the particular data set. We first describe our specifications for the NLSF and then turn to the CLL data.
NLSF specification
With the NLSF data, we observe large samples of students across many schools. We also have detailed information on the friendship patterns when the individual was a senior in high school.
But, because it is a sample of students at each school, we do not have information on, for example, the full distribution of academic characteristics at a particular school for a particular racial/ethnic group.
We specify the latent index affecting friendship composition as depending on own-characteristics such as how many friends the individual had of race r in high school, X ir , and academic background, A i , where the coefficients on these variables depend on the race of the friends. We also include raceschool fixed effects which control for differences in the shares of students of each race as well as 
where is an unobserved, normally-distributed disturbance term. Hence, (1) is estimated using an ordered probit.
The key coefficient is β 2r which dictates how academic background translates into friendships with particular races. Note that this coefficient is identified by within-school variation. Hence, the question is whether those with better relative academic backgrounds are more or less likely to have more friends of particular races. If homophily is important, this coefficient will be positive when considering racial/ethnic groups with strong academic backgrounds relative to the school mean as higher levels of academic background will mean this student is more similar to the racial/ethnic group in question.
We use two measures for A i . First is the individual's SAT score. Second is an academic index we construct based on their first year grades. In particular, we specify the first-year grades individual i receives at school j as depending on own background characteristics (Z i ) such as SAT scores, parental income, parental education, etc., as well as a school fixed effect, φ j . The school fixed effect captures differences in grading standards across schools. First year grades, G ij , are then given by:
where ζ ij is a disturbance term. We then use the estimated coefficientsα to obtain our second measure of A i using:
The large number of observations in the NLSF permit us to examine both friendships with other races as well as friendships with one's own race. In this way we can investigate whether homophily on the basis of academic background is important both within racial groups as well as across racial groups. Hence, we estimate (1) considering only own-race friendships with race r and then considering only cross-race friendships with race r.
CLL specification
The sample sizes are much smaller in the CLL data because it contains data on only Duke University students. However, the CLL data has two advantages of the NLSF. Namely, we can be fairly confident as to the distribution of various characteristics for each racial/ethnic group. Further, the friendship questions were asked at multiple points in time so we can investigate how the importance of homophily changes over time.
The small number of observations means that we focus only on other-race friendships. Further, rather than estimating separate models for each racial/ethnic group, we estimate one model and place more structure on the estimating equation. Specifically, we consider directly the differences between own academic background, A i , and the average academic background of racial/ethnic group r, A r . We then estimate the following equation, where X i is additional background characteristics (type of high school, racial composition of pre-college friends) and ir is a normally distributed disturbance term:
We then use an ordered probit to estimate (4) separately for other-race friends in freshmen and senior years.
Like in the specification using the NLSF data, we again use two measures of academic background. First is SAT score and the second is an academic index constructed from first year grades.
Letting Z i again indicate observable characteristics of the individual (SAT score, parental income, parental education, Duke ranking variables, etc.), we specify first year grades, G i as following:
where ζ i is a disturbance term. Our second measure of academic background is then AI i , the student's academic index defined by:
whereγ are the estimated coefficients from (4).
Results

Results from the National Longitudinal Survey of Freshmen
Own-race friends
We begin by estimating ordered probits of the number of own-race friends. Results are presented in Table 7 . Panel A displays results where the measure of academic background is the individual's SAT score, and Panel B shows results using the academic index. The first set of columns controls solely for female, SAT scores, and school fixed effects, while the second set adds number of same-race friends in high school and percent of the high school that is the same race as the respondent. Note that adding the number of same race friends in high school may lead us to underestimate the effects of homophily as this variable could not only reflect tastes, but also sorting on academic background in high school.
The qualitative results are similar regardless of the set of controls or the measure of academic background. Black females are more likely to have same-race friends, likely in part due to the low number of black males relative to black females on college campuses. For all racial groups, having more same-race friends in high school is associated with more same-race friends in college. However, a greater share of same-race students in the population of the student's high school is associated with fewer same-race friends. This results because of the controls for same-race friends in high school: if someone has many same-race friends in high school but the school population has very few same-race students, then this is evidence of a strong same-race preference.
The most interesting results are those on the academic background measures. Both higher SAT scores and higher academic indexes are associated with fewer same-race friends if the individual is black or Hispanic with no effect on the number of same-race friends for either Asians or whites. Hence, affirmative action, at least on this dimension, may be working to increase segregation.
Other-race friends
We next turn to estimates of the number of the other-race friends, with the results presented in Table   8 . The format of Table 8 mirrors that of Table 7 . Regardless of the measure of academic preparation and regardless of the set of controls, higher levels of academic preparation are associated with fewer To get a sense of the importance of the results, the fraction of whites who listed at least one black friend was slightly less than fifty percent. A one standard deviation increase in the within-school SAT score of whites decreases the probability of having at least one black friend by 6.3 and 3.3
percentage points for the base model and the model with additional controls, respectively. A similar increase in the academic index decreases the probability of having at least one black friend by 5.5 and 3.6 percentage points.
Results from the Campus Life and Learning Survey
In order to analyze in more detail the role of differences in academic background on friendship formation, we perform a set of ordered probit estimations (by making use of CLL data) where the dependent variable is number of other race friends 12 and the key covariate of interest is the (absolute) difference between own academic preparation and the mean academic preparation of the other racial groups. Following previous specifications, we work with two alternative definitions of academic background (i.e. SAT score and our measure of academic index defined in equation 6). Finally, given that CLL collects data on friendship formation at different stages of the college experience, we investigate whether the importance of homophily changes over time (i.e. freshman vs. senior year).
Panel A of Table 9 displays results for freshman and senior year, where the measure of academic background is SAT score, with Panel B showing corresponding estimates using the academic index 13 .
The first set of columns controls for gender, indicators for friend race, and absolute difference in academic preparation, while the second set adds a second order polynomial of number of own-race friends in high school, and interactions between friend race and high school racial composition. 14 The CLL provides some information on high school diversity, i.e. mostly white, half white, mostly non white, or Overall, the qualitative results are similar across all specifications. Namely, regardless of the set of controls or college year, similarity in academic background matters for cross-race friendships. For white freshmen, a one standard deviation increase in the academic background measure decreases the probability of having at least one black friend by between 1.5 and 2 percentage points depending on the set of controls and the particular academic background measure. 15 The effect of academic background on limiting interracial friendship appears to remain fairly constant over time. For white seniors, a one standard deviation increase in academic background decreases the probability of having a black friend by between 1.1 and 2 percentage points. While these numbers may seem small, the overall probability of a white student having a black friend was around only 15 percent for both freshmen and seniors. 16 
Conclusion
Race-based admissions preferences, commonly used at selective universities in the United States, necessarily involve some trade-off between the benefits accruing to targeted groups and the potential costs borne by other qualified individuals possibly being denied admission. Nonetheless, a common argument in support of such policies is that they have the potential to benefit all students on campus, including those in non-targeted groups, by increasing diversity of the student body. The benefit derived from student diversity, however, is limited by the extent of social interaction among students across races. Furthermore, to the extent that student friendships exhibit homophily on the basis of academic background, race-based admissions preferences may limit interracial friendships by increasing racial differentials in academic background.
This paper has investigated friendship formation within and across racial groups at both a large set of elite colleges and universities, and specifically at Duke University, where data allowing for a richer analysis were available. Particular emphasis was placed on the role of academic background in forming friendships across races. Two measures of strength of academic background were considered:
individual SAT scores and an academic index based on first year grades.
Our results suggest that both common race and similar academic background significantly inall non white. 15 These calculations involve increasing each white student's academic background and then using the estimates to calculate the average change in the probability of having at least one black friend. 16 As described previously, the fraction who have a black friend is much smaller here than in the NLSF, in part due to the CLL asking for fewer friends (8 instead of 10) and, among those friends, students could list both individuals that were at Duke and outside of Duke. An ordered probit analysis of the number of same-race friends within the larger college sample suggest that both higher SAT scores and higher academic background index are associated with fewer same-race friends if the individual is black or Hispanic, but have no effect on the number of same-race friends for Asians or whites. Higher academic preparation is also inversely related to the number of black friends among non-black students, such that, for the typical white student, a one standard deviation increase in SAT score decreases the probably of having at least one black friend by 3.3 percent. An ordered probit analysis of Duke students' friendships confirms these findings.
In particular, a one standard deviation increase in the strength of a white student's own academic background relative to average background of black students decreases the probability of having at least one black friend by between 1.5 and 2 percent. Discouragingly, these effects do not appear to diminish with more time in college.
These results suggest that affirmative action policies are likely to influence friendship formation in college. By introducing a substantial mismatch between the academic characteristics of targeted groups and the population of the campus as a whole, beneficiaries are more likely to become friends with same-race individuals who share their academic backgrounds, leading to increased segregation.
We should emphasize, however, that while the rather small number of reported friends used in our analysis may reflect the characteristics of one's closest friends, it by no means provides a comprehensive measure of the degree of social interaction among students within or across racial groups or among students of varying degrees of similarity in academic preparedness. We also recognize that factors in addition to similarity of academic background may determine the degree of same race friendships. These may include racial differentials in the salience of race and racial solidarity, and racial differentials in the use of same race friendship networks as protective buffering and social support in the face of unwelcoming or hostile environments.
